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IIS^JS 1 1 

:^^<^^j:^mmi^^n'l:mMnLX^uy'^i: 4 h (RTOs) m<D^M.^m'(m^^^j&^ 

t;fs«<7)^Dy>;:*^ }'mm.^m'itm<r>mmt^o 

IW*3I3 1 

?m%K-e^^l«*]gi mefco^n^';^;^;^ ha«-^m'fbt?co^^-^o 
[i»*«4i 

IW*:^ 5 1 
[li*^ 6 1 
IIS^« 7 1 

hS^-^^fbt/ti 1 0 mVg ^®x^Jt*M« (B E T?*t3 J; ^ JtM« 

[l«*]S8l 

T , ^^^m'fb^ ^ ^j5K -r ^ ^ j:b o R ^ 5^*3 ct T ^ -g-^ -r ^ # K 

"i^^^nrx^^ ha^I-^m-fbt/oiulE^tf^o fcfit, R{i*±«7C^O^^'& < t t 
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[0 0 0 1 1 
[0 0 0 21 

[0 0 0 3] 

L7i^Ujt^<7)m^iHzxin£, mx.mmwf^^i i^is^^xn.YmkzoE and y.teraok 
A hKii ^n'^^itx^^i. X 0 -ty^y^T^i^, wMMm^mm, ^mi^B.^^M-i^^^ 
tizX'DX'^%hfii,^u-7^7.ij 4 hmm.^m'imii, ^ itmmm:^^ i om-/g i^Tx 

[0 0 0 4] 

hmn^mim^^^^mmM^^^^tij^'Z^mtfj:^. m&xa, itmmm-^^s om-/g 

[0 0 0 5] 

M^j:h^j:\^^fzlid, 8 5 OViX±(DmUX'^m'Mm-fy^'}l^WXi^^ , ^(Ofz^, %hf\.fz^ 

^mif^^fzo 
[0 0 0 61 

ft^$tL/Co ittf^o^^vi-eti 5 0 0 ~ 7 0 0°Ccoaj^^H/&^fp^n7^^;^-r hs^s^m 

[##l1^^mil Catalysis Today, p. 175-199, 8(1990) 
[0 0 0 71 

mm^m-^ir ^ tz ib<Dmk\ 

[0 0 0 81 
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y'^ii 4 hmm^mit^ii, Tkm-fbt/, ^mm., mmiK, mmm, vt>4£, 

[0 0 0 9] 

^HB^gii-^O.-^Ji^S LT4^$n/c^Ot;-ab'9, TKm^ttJ, RStta, 
uy'T.ij^Y (RTOs) mmt^^mit^^^ ^^^^ ^ m%^<^mmW^mAt 

L X m^^mm ^^jk-t^^^-'SL^m^j: m Jt o r is j: c/ t ^ -r ^ #b^b ® k ^ ^ 

[0 0 10] 
[0 0 1 1 1 

m'km^^xViMi^^ht\^^nm^'iikxn^^t^^X'^ho m^^t, R(D^m^tT<DmM 
m^mm L fzn^mn t i-m.n ^ KJt^'t^m. e o t:jiJ.T-eE.o p h e \^x±xu.j^^ ^^txntzm 
w'^v.'km^-ti^^f^^^o '±m.mzM^x^hKmjtm'i:\^M'f^^t\zi.^x, -gjt 

y^y^^tsRmM^, ^tzMTtnt Lx\,t7i^m^±^SLit'^mi\^m-rh^ti}^x^ 

^ o 

[0 0 1 2 1 

^ o 

[0 0 13] 

^^m^zxfiif, y^mim, m:m^, wm^, ^mw., vr^jti, mitt^^j^ t'(D^^an. 
[0 0 1 4 1 

T :mm^m7tm(0{}^^fj: < ti> im) xm-r^ t^^x^ :^^mKXM, m^<DXo 
iz:^mit^, Rmix wmix mmu, i^rym., mimt^ t:<Dm^Bn.^?^^n^^i&-t 

t^zx-^x, X ^ i&ux:^-'omms\(Dm.Mm^i^xsm^Mx$>^^^y^^:^ ^ vmM^ 

mit^^mmir^o R^: L-C{±#tC|5S^$tL^v>;6^ Y, La. Ce, Nd, Sm, Pr 
mx^^^lt^^X^^o T tLXm^izm^^fi^j:^^-^^, Co, Fe, Ni, Mn, Cu 
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#11 2 0 0 3 -4 0 2 9 3 5 ^- v I 3/ 

, Cr, V, Nb, Ti, Zr, Pt, Pd, Ru, R h^X'^^ Z t-/)^X-^ 
[0 0 15] 

[0016] 
[00171 

J TtiiT^^--^ A^^^^^^tf^mJ^4't'<7)jt^^i^, Ric.sjge ori^T. pHem 
^v^^i-'SOy^/sj: v^) , mw^j:it^m, pjTmi<zj:n-}tmMtM7tm^i^mLxitB^^^ 

X, R7imtT7tm<^'e)Vitlil : 1 36-<b#^^-r^-C^, ^n^^y^:^;^ bM^-^m-fti^Ti^' 
M^X^^ X d ^j:i§.X$)ixi£X </^o 
[0 0 18] 

x-ox, mMmmiz, m^mnwmi^'^n'ir^i^^zt-A^x^^ho T)\^ij')tfz{tT)Vij') 

±m^mt\^X{t, Li, K. Na, Mg, Sr, Ca, B a^-^mf Z> ^ tt^X ^ i> o 

:LtKX'DX, :Lfih(D^wmmz^u-y:^ij y{ YmM^mitmi)mn'^ftfzmm<ni><D 

[0 0 19] 

\tm^^ik^^^'^^(ORi6xifT(D^ m^^hm.m<o-Mmmzx^xALm. 

•h^ilk t^i)^, RiiX Xf/ tfz{iT (Df^^nmt^mifi^^ L ^ y^^^Mtim S L < , ii#{± . 
R tT(D^t\^ . 0 1-0.60 mo\AM'&<om.mx^h<Difimt i§ 

^iZX-^XIt, 0. 6 0 mol/L^®x.-C^ J:v^o 
[0 0 2 0] 

mm^^h^j:h-itmm^m^^^<D:^^x <, z<Dx^f£'<tmmtLxii, ^^^hu-^A, r 
Kx^xii Mitmmm^^y^ iJ-( h mm-km'ft'^fommi^x^^^^^Mm^^n^ ^ t 
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[ 0 0 2 1 ] 

$¥^BM<oitm^n^ tcti, M^j#?*i$ffl<7)j#^i3(i?i£o p H ^ 6 - 1 0 (ommizmm 
-2.0 mu, pui}^i o^m^^mm-ca, •itm^iw-n'Dm^^zii^f^zi-^itm.ffym^Bmt 
-e^T^v^^ t ^^;2>o-e, p H 1 2 mT^-r-Sf^TS^i v^o 

[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 

IMf) 400-1000 L<(± 400-70 OrM-hf^ 

^^mitmii^nhfi^m.mwt^, u.m.mmti:h\tm.m9-m%^x^x^^^o 

[ 0 0 2 5] 

'r^j^jzmm^^^(^x, ^(D^^jZ'O^.^x^ hizMmi-^o ^^m^hiimUoXd^Zfp 

mmt LxRmrj^yijv ^mmi^, pmsxxfmiBi&m^MiEKMmir^^t^zx^xm 

Lxntzmmm^nn, ^Mmmi'Zi]^(o^^B^^m^ir^^t^^<^uy7.ij^ hmm^ 
mim^n^^t:^^x^^o -r^^^^s o o°c<oi^^afijK-e^^nrx5?7-r hmit<^(^ 

[0 0 2 6] 

la 1 amio'^mm i (D-itm^<Dtmsh^um'k^x.xm^mLfzm^<^^m-Mm^n<r> 
xmmifi^<^ ->^mtLfzh<Dx$)^:^^, mMm-r ^mmmsaiiy*^ - K'^^^°^-> 
^ iyot^^B'M.'^nxi)^ , A 0 o°c-eMaLT^>#B^HKtt«^^ll^tLrv^^i t 

i^ii^^j^^-t^^ti)'^iyi)-^o tfz, m2[immm\xnhfLtzit^m<^m'WMm.'m%'^ 

7^Lfzi,(DXh^i)^, I. a hC oti^U.^^zi^^^ixtzi,(DXh^^tti^i^i}-Z.o -T^^t) 

, L ?itcoi)m^^zm^'^nfz±^^j:it^mm'kii<:>^^Bn^'M.^-h 5 0 Q°cmm<o\^ 

\,^m,^m'A^x^uf7.ij^ vmM^m\:^t^U^t^^z^^ir^^tifit>i)-ho ^(D^h 

[0 0 2 7] 

OX:^JS-e{±R (La) (Co) (Omit^ii^^^X^, 'Sim^'KX^h^xiy':^ii y( V 
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[0 0 2 8] 

^m^m. ^^^fznfz^^,^m^u(Dx^M-in^^ 9 - y ^ l Tt: ^> o -e ^ ^ m-Mm-f 

'i.BU<7)$£^p°pl±L a (OH) 3^C o 00H^^0lSH^H^^"^-C•i5^), ^^^ 4 0 0 -60 
0 "CTiiMI-^ tL a^C o <Dmit^<7)^^Bi)^^ < 4- 19 , 7 0 0 "C-^d^n 7'^ 4 V 
mW.^mimmi)^%m^t^j:^-^^ -efl-e^ L am-fbtJ^-^A.T-iSl), 1 0 0 0X:{C=5r>S 
i:^nr;?.;f;^ My^fl-^^fb^l^ffiOiji+gt^"^^ i:^^';j9 7{>^^o [1 4 Uti^ftJtic^J 

[0 0 2 91 

^ hM^^^Lit^ffl^^iJSct:-^ ^O-e, Jrt^MflTjM 0mVgm_h, ^?iL<li2 0 mV 

immm] 

[0 0 3 0] 

C^ife^iJ 1 ] 

mMyy-^ytm^^^-^j^V'S:, yy^y7tmt::iy^)Vh7tm<D^)]yiti}^i : 

ct 9 t'^l'&L/^o ^(r)U^^'k, yy^y%mt^^<)\yY7tm(r>'m.^^)v'i^^ti^^fi^~fi 

0.2 mol/Lt 4^ i 9 t^7Rt;?^tJPLTJ#.f4v#?t^t#/io ^ 0?#vt^4t# L^T^^'ibv^ifeO 
y^S ^ 2 5 °C t , ?M7{>^^ 2 5 r t^iUit L /^I^pg-C, ?;t^^J i; L T T >^ - ■> A 

?#flK^«L=^75-'?> p H = 8 tcp^LTto -eom, 2 5X:iC'li*>=i75--ib^^|^?: 

JixL/cm, tK-^l, 1 1 o°cx-^m\^fzo nhixtzi^^^mmw^tmn o 

[0 0 3 1 ] 

t# tLT^^: HfllEWOitMfl ^ B E T -^-CiliJ^ Lfzt:i^\ 0 9 . 0 mV g o /Co 
[0 0 3 2 ] 

^tc, |^HulE#:5^^:^c^#H^T-e5 0 0*C-ei^^2iaLTSfe^L7to nhintz^^il^(D 
it *M«^BET-^-t:iIlJ^t/c<h>I>b 4 9 . 3 mVg l?^o 7to ^ X#^^^*lll?ff T(±, 

o 

[0 0 3 3] 

^hK, mMmWfji^ZtiL, W-MMM-Bii: A 0 O'C, 6 0 0°C, 7 0 0t:, 1 0 0 0 r 

\,z^^tzm'^\mm'Dn.Mm^'Ai^\ nhfifzj^fk^u<DitmMm^m^Lfzmwz^^i 
, xm^^m^oi^^^mi^zmtLtzo 
[0 0 3 4 1 
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mi] 







X ^ [eI tir H 


no 


109. 0 


9F BB m. 


400 


/ /. 0 


ifp HH M. 


500 


49. 3 


LaCoOa 


600 


36. 3 


LaCoOs 


700 


23.4 


LaCoOa 


1000 


0. 1 


LaCoOs 



10 0 3 5] 
[0 0 3 6] 

[0 0 3 7] 

nhtifzWMi^^^^^MMiSL^l 0 Ot:-^M^L;'co nhfitzm^W(0\tmMmit 1 7 

1) C o 03<7)^nr>?.5^^ hM^-^^'fktf-eaboTto 
[0 0 3 8] 

mmm 3 3 
^m^MLfzo 

nhtLtzmmi^m'i:»Mmum7 o ot:-ei£^L7t:o nhihfzmm.i^<oitmmmii2 e 

. 2mVg-e^o7to if^, ^0^^#:<7)X^^*Iililf^^Tof^^^-et± (Lao.sSro. 

2) C o 03<0^ny>5>;fr^ bM^a-a-^^LtJ-e^o/^o 
[0 0 3 9] 

C^M^Il 4 ] 

m^y y ^ y tmM^ h ti y ^ t^nM^ }^ , yy^yjtmtT. yuy-t^^^ 
7C*t h7C^O^;Ht7i^^0. 7 : 0.3 : 1 i: J: 9 l^Zi^ Lfwmi-{i, ^Jfe^J 1 

■^^^^^LfZo 
[0 0 4 0] 

t#^tL/^HulE#f^^ii^zQi]giaj^ 7 0 0°C-e*j!EJ?&Lfco nh*tfzm^W(D\tmMm^t2 6 
. OmVg-e^)ofCo S^'w, ^<^^^#:OX^5^*|ll^?r^f o/c^^Tti (Lao.sSro. 

2) c oOz(D^vi-f7.n ^ vm^^mimxh^fzo 

[0 0 4 1 ] 

mmm 5 ] 

WmWWi^^-MW^^l 0 or-^-^Jfej^LTto #^tL^>:^ge#:<^Jt*M«{i2 0. 5mVg 
x^^fzo ^(Di%^W<^xU^ip.m^^^=i^tzm^, h aiC o 03(0^uy7.ii ^ vm^ 

^mimxh^tzo 

[0 0 4 2] 
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[0 0 4 3 1 

mmh^W-.^Wi^mi 0 0 "Ctr-^jfeltL/Jo tff^n/i^^ijg^coirb^ffillli 1 6. Sm'/g-C 
^ofco ::60M^#:OX»*IIIW^1fo/i|g*, L a C o 03<7)^ny^:^^ h M^I-B- 
[0 0 4 4 1 
CJrb^l^J 1 ] 

M« (BETft) {i9 8. 1 mVg-e^f), -?-<7)X^^*IiIiff ^^To Tt^*, mSH/p-t 

m^g@0^¥K^ia4 tc^L/^o 

[0 0 4 5] 

#^>:fX7^:^]^^^*it3!!LazajS 5 0 {sX.-rzmM.'Lfzo tf'bttfc^^coJt^Maii 8 1 

itm<Dm^n^-^ ^t^t^nhftfj:i)-^fzo 

[0 0 4 61 

$ P> tc, ^ (D-wMW^^^MMU-B. 400, 600. 700, 1000 °C t M L fco 

T^LfZo 

[0 0 4 7 1 
[«2l 



^Maais (°c) 


Jt^®« (m^/g ) 




110 


98. 1 


La(0H)3+Co00H 


400 


81. 0 


C03O4 


500 


63. 8 


La203+Co304 


600 


39.9 


LazOs+CosO^+LaCoOs 


700 


7.2 


LazOs+LaCoOs 


1000 


1.0 


LaCoOs 



[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 

[^jfe^y 8 ] 
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^ 2 5 °C CUM L, ajg75^~ 2 5 r tcfijit L ;'-:^P^T'?tm^iJ t MitM * v^tJD L fco itmM t 
[ 0 0 5 1 ] 

>l<7)fj|E#:f^^<7)J:l:^M^t^BET?£-eiiJ^L7t:i:^;!> 111. 9mV g o /Co tfz, Z 
(Dmmmn'(D X #If;^*lnltiT ^ o Tti t ^ ^ , H 5 is T T^E^tl^J i: le L f- ^ - 

[0 0 5 2] 

^Aiz, tmmm^i±^w^m%TX6 o or-cmisaat-cM^t/^o Whi^fzmftii^(o 

itmmm^B ET-mx MM LtztZ^ 35.8 mVg-C^oTto i^t, X^l^^miHXli, 

m^f^^fzo 

[0 0 5 31 

^\<z, tmrnm^^zni^, m^mum^ A Q o°c, 5oo°c, 7oo°c, looortr 
^^tzmutnm(D^Mm^^^'ry^\ nhfitzmi^^u<r>itmMm^m'&Ltzm^^mz\<zm 

Ltzo ttz^fth(Dxm^^mn<^^^'i:mb^zm'^\^tzo ^2i5xxfm^(o^^ii^h, 

[0 0 5 4] 



Si^iMg CO 


\t^mm (mVg) 




iiox; 


111.9 




400*0 


83.1 




mx, 


66.3 


LaCoO 3 


600*0 


35it 


LaCoO 3 


700*C 


19.5 


LaCoO 3 


1000*0 


0.5 


LaCoO 3 



[0 0 5 5] 

[.■mmm 9 ] 

jtmt-=!^^)V Yjtm(^'^}\^\t-h^0.2, :0.2 :i <h ^-5) J: ^ tiii^L/iJ'J.^'KS, ^J&^fl 8 =^ 
[0 0 5 6] 

^ibn/cHuiE^f^^^i^^jiSfij^e 0 o°cxmjkLtzo nhfLtzm.i$LW(^itmMmM 35. 
7.11 4 hmm^mit^x^-ofzo 

[0 0 5 7] 

C^ife^J 1 0 3 

mm^y^y tmmik^, yy^y7tmtm7tm(o^)vitm :i i:^^ i 9 t^^s^t 

[0 0 5 8] 

nhixfzmmi^-m'^m^mumeoo vxmfS.Lfzo nhtifzm^i$-<oitmmmiu e.smV 

gt?^of>:o tfz, Z(DmJlZi$-<OXmMmifxi:n-ofz^M, L aF e03<D^}^-y7U 4 
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[0 0 5 9] 

mmm i i ] 

^7C^<7)^;i/Jt75^ 0.8 : 0.2: 1 J; d tC?£'^L7tJiJ.^'Mi*Mf«J8 ^#.»9^L7to 

[0 0 6 0] 

n^irfzmmm^^m^m^^me o o°cT'MiS:L/io ttibn/c^jijt^fT^jrt^ffi^Ki 5o. 

4 rnVg-C-^O, X^.f^^*IiItff^^fo7t^m-t:-l± (Lao.sSro.2) FeOsCO^n^;^ 

[0 0 6 1 ] 

C^*^150 1 2 ] 

;^^J^75^ 0.3 mol/Lt^-l) J: d t^v3stJnL7tJiJ.^{i, ^i&i^ij 1 0 ^m*)MLfZo 
[0 0 6 2] 

^fbn/^BuiEM^^^^i^LaiaEe 0 o'CT-j^^LTto nhitfzmj&i$^'7:>itmmmji 40. 

itm-^^^-ofZo 
[0 0 6 3] 

Citic^iJ 2 ] 

M7tm(omMn^^^^^'ofzmui^mmi ot:mioiELfzo n^tifzmmm^(Ditm 

28.8 m-/g-tr^o/>:o 1 0 OHulE#:f;ji: Jt^^ ^ , J:bMa(i46. 5mV g 

;e»-'b28.8mVgtifg:TL7to :z<D^t^-h, Mtc^J^v^S^JPI-^ t Bui^«OJtftM«^|6] 
± $ -ti- ^ ?A*75^'ab ^ <!: Tii^t) ^ o 
[0 0 6 4 ] 

M7tm<^mu'S:nt>^j::^-'::>fzi^:k^\-a^mM 9^m^MLfzo n<^i^fzmMm^%^<Dit^m 

ma 23.4 mVg-e*)o7to HiSfe^JQOHfflE^j^tJt^^ i:. Jt«lSmti35.6mVg5&^'b 
23.4mVg i^i&TL. hIT^J ^ |WI#<7)^7cSiJOv^]tjnM;imi6 ^ i^7to 
[0 0 6 5 ] 

[0 0 6 6] 

[[a3]Jt«c^JO#j|E#:J^®^^^!aafiJg^^xTM^L7tJ^>a-0^^p°«(7)X^|pltif 

[n 5 ] :$:mM^z'iJt^m<^mmi$-m«^mMmi^m'S:m^xm^Lfzm^(r>m^sh<7) 
X ^ 0 iff ft ^ ^ -r n * ^ o 
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(mil 



6000 



5000 



£ 4000 
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5000 



4000 



3000 



A 2000 
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[IEI41 
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4000 
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mm] 

■t^mfi!^M:^'h^j:^mmi^-^n'^m^mLx^x3y^:^4v (RTO3) m<Dm^^^it 

g ^^X. -So 

[m^m] m 1 
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=3a 



#1^ 2003-402935 
50301985936 

mm 

mj5.m^±f^ 0 0 9 4 

15^12^ 50 



<m^mm'mumm> 
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